A multi-criteria generic process model for selecting fire protection system by Quah, Lee Hui
  
 
A MULTI-CRITERIA GENERIC PROCESS MODEL FOR SELECTING 



























UNIVERSITI TEKNOLOGI MALAYSIA 
  
 
A MULTI-CRITERIA GENERIC PROCESS MODEL FOR SELECTING 












A thesis submitted in fulfillment of the 
requirements for the award of the degree of 





Faculty of Built Environment 



















Words cannot express my gratitude towards my supervisor, Associate Professor 
Dr. Roslan Amiruddin for the patience, humble supervision and advice I received from 
him in the course of this dissertation. 
 
I am heartily thankful to all fire expert respondents and professional engineers 
whose encouragement, guidance and support from the initial to the final level which 
enabled me to develop an outcome of the subject. 
 
Tremendously thankful to Prof. Dr. Ahmad Rosdan Abd Razak, PM Dr. Zainal 
Abidin Akasah and Dr. Kherun Nita Ali for their advise, comment and recommendation 
which guide me to the award of Master in Quantity Surveying. 
 
Lastly, I offer my regards and blessings to all of those who supported me in any 
























Jurutera mekanikal telah berusaha merekabentuk dan memasang sistem 
perlindungan kebakaran untuk berbagai jenis bangunan. Sistem perlindungan kebakaran 
di dalam bangunan yang sedang beroperasi diperlukan bukan sahaja untuk memadamkan 
api, tetapi juga untuk menyelamatkan nyawa dan harta benda. Reka bentuk perlindungan 
kebakaran merupakan aspek kejuruteraan yang kompleks dimana ia memerlukan 
pertimbangan pendekatan bersepadu oleh jurutera yang berpengalaman. Disebabkan 
oleh kekurangan garis panduan dan pengetahuan, jurutera mekanikal kini berusaha untuk 
memilih sistem perlindungan yang paling sesuai berdasarkan pengalaman projek-projek 
yang lepas dan rujukan kod undang-undang. Satu model penilaian adalah diperlukan. 
dan perisian untuk membantu jurutera menilai kesan kebolehpercayaan, prestasi, kos dan 
kebolehsesuaian sistem perlindungan kebakaran, sebagai rujukan adalah 
penting. Sehubungan dengan ini, matlamat kajian ini adalah untuk membangunkan satu 
model proses generik bagi menilai kesesuaian sistem perlindungan kebakaran bagi 
bangunan dan memilih sistem yang paling sesuai. Model ini mengambil kira satu set 
kriteria setara yang mempengaruhi pemilihan sistem perlindungan kebakaran di dalam 
sesebuah bangunan. Ini akan dicapai melalui tiga objektif yang berkaitan: 1) 
mengenalpasti hubungan di antara pelbagai pembolehubah bagi sistem perlindungan 
kebakaran yang aktif; 2) membangunkan sistem pemilihan model perlindungan 
kebakaran; 3) menilai dan mengesahkan model tersebut. Pendapat dan pengalaman 
merupakan data yang dikumpul melalui kaedah temuduga dengan lima belas responden 
yang terdiri daripada perunding kebakaran, jurutera kebakaran, kontraktor pelindung 
kebakaran dan pembekal pelindung kebakaran. Data yang dikumpulkan telah diproses 
kepada data yang boleh diukur secara subjektif dengan menggunakan Proses Hierarki 
Analitik (AHP). Satu model proses generik dibangunkan menggunakan IDEF-0 yang 
menyediakan garis panduan pemilihan sistem perlindungan kebakaran bagi membantu 
perunding kebakaran, jurutera kebakaran, pembekal serta klien untuk memilih sistem 













Fire safety engineers have been trying their best to design and install fire 
protection systems in various buildings since the past decades. Fire protection is needed 
for every building in operation, not only for fire extinguishment, but also as a means for 
saving life and property. Fire protection design is a complex engineering aspect which 
needs an integrated approach consideration by engineers with enormous experience. 
Nowadays, due to the lack of proper guidelines and knowledge, fire engineers are trying 
their best to select the most suitable fire protection system by relying on their past 
experience, past projects and code references. In order to help designers in assessing the 
impact of reliability, performance, cost and adaptability of fire protection systems, 
assessment tools and software are essential. Hence, the aim of this research is to develop 
a generic process model to assess the suitability of fire protection systems for buildings 
and to select the most suitable system.  The model takes into account a set of standard 
criteria that influences the implementation of fire protection system in a building. This is 
achieved through three interrelated objectives: 1) to identify the relationship between 
various variables for active fire protection system; 2) to develop a fire protection system 
selection model; 3) to evaluate and validate the generic process model. Opinions and 
experiences are the nature of data collected by interviews with fifteen fire expert 
respondents consisting of fire consultants, fire engineers, fire contractors and fire 
suppliers based on fire protection system selection for a building. Data collected were 
converted into subjective ranking measureable data using Analytical Hierarchy Process 
(AHP). A generic process model was developed using IDEF-0 that provides fire 
protection system selection guidelines that will help fire contractors, consultants, 
suppliers, engineers and clients in selecting a suitable fire protection system. 
 
 
 
